Angiotensinogen gene expression in extrahepatic rat tissues: application of a solution hybridization assay.
Angiotensin II has numerous biological effects in a hitherto unsuspected variety of tissues. The generation of angiotensin in tissue requires the local presence of its high molecular weight precursor angiotensinogen and is best tested by investigating angiotensinogen gene expression. A quantitative solution hybridization assay for rapid and sensitive measurement of angiotensinogen mRNA was therefore established to study the extrahepatic expression of the angiotensinogen gene. We used a 714 bases BamHI angiotensinogen cDNA fragment cloned into vector pSPT18 and developed a sensitive and rapid assay with a detection limit of 0.5 pg RNA. Quantification of angiotensinogen mRNA from male Sprague-Dawley rats resulted in the following tissue levels (n = 10 for all tissues, except pituitary where n = 5), was expressed as fg mRNA per microgram total RNA, in descending order: liver (9950), hypothalamus (6050), midbrain (4450), brainstem (3950), total brain (2325), aorta (625), kidney (338), adrenal gland (170), and heart atrium (140). The high sensitivity of the assay in addition also allowed for the first time measurement of angiotensinogen mRNA in the low gene expression tissues pituitary (70), heart ventricle (30), and testis (30). This assay will allow detailed studies on the regulation of tissue angiotensinogen and the pathophysiological role of the tissue renin angiotensin systems.